ABSTRACT In the future, the importance and usage rate of the Internet will increase gradually year by year. However, in the case of frequently browsed news web pages, mass news information derived from visual design elements or different layout designs may affect the preferences of users from different demographics and socio-economic backgrounds. This is due to the dissimilarities between their physical and psychological limitations. The purpose of this study is to investigate users' white-space ratio preferences for news web pages. We tested the top ten online Chinese and English websites, 20 news web pages in total. Two statements were picked from the system usability scale (SUS) and the visual aesthetics of website inventory (VisAWI) to evaluate these samples. We took these two statements as questionnaire questions. They are the following: Q1 ''I think that I would like to use this system frequently'' and Q2 ''Everything goes together on these web pages.'' The design of the questionnaire was based on a five-point Likert scale. The research variables include age, gender, education, occupation, white-space ratio, along with the other demographic properties. Our results indicated that there are significant differences between age, white-space ratio, education, occupation, news sources, computer usage time, and computer usage history. The group aged between 31-45 years old scored all samples higher than other groups. None prefer too high (90%) or too low (50%) white-space ratio. It is necessary to accumulate more preferences from different groups prior to the coming age of AI and machine learning.
I. INTRODUCTION
In Taiwan, the rate of internet usage for people aged over twelve is 82%, which is approximately 17.38 million people [1] , and 40% of these users frequently read news on internet [2] . This indicates the high rate of Internet usage in Taiwan. However, we do not know whether the designs of webpages meet the expectations or preferences of the users. These two questions are the main focuses of this study. With the upcoming 5G era, more and more people are investing in learning how to use various mobile devices, computers, and cellphones. People also interact with the world through these electronic devices. This phenomenon makes the Internet the main channel that people use to access information, both now and in the future [3] , [4] .
There have been many studies on the web browsing experience. For example, Serhat et al. [5] statistically explored the relationship between web usability and the presence of The associate editor coordinating the review of this manuscript and approving it for publication was Zhihan Lv.
universities. The aesthetics of a web page can enhance website readability by at least 90% [6] . In the past, many studies have focused on the impact of features such as usability and aesthetics in web design layouts. There have also been other studies on the web browsing experience. For example, a study on readability shows that the amount of text and white space influence reading performance [7] . White space is associated with aesthetics [8] , and the aesthetics of a web page can enhance website readability by up to 90% [6] .
The web browsing experience is also affected by each user's habits and abilities. Therefore, when designing webpage content, it is necessary to consider the user's abilities and experience to ensure that they have a good browsing experience. Appropriate layout design allows easy access for the user and easy browsing while improving the sensitivity and increasing the visit rate so that the user and the website production team achieve a win-win situation [9] .
The level of the users' prior knowledge [10] will also affect their ability to operate the terminal device. It is necessary to consider the fact that an important goal is to minimize the user's learning curve when designing web layouts, which involves improving usability, reading convenience, and comfort, etc.
Web page users can be grouped by age, gender, education level, computer experience [11] , occupation, and even cultural factors [4] . In this study, we selected the top ten online Chinese and English news webpages and analyzed the blank ratio of each page. We used questionnaires to investigate whether the news layout met the expectations of users from different demographics and socio-economic backgrounds. Furthermore , we used open-ended questions to obtain a deeper understanding of how news layout design affects users.
II. BACKGROUND AND RELATED WORK A. USABILITY & AESTHETICS
Usability is a concept behind building web interfaces that are easy to use [12] - [17] . Poor website design makes it difficult for users to obtain the information they want easily [18] , making it more difficult to digest website content [6] .
The arrangement of the layout affects the user's visual point and reading kinetonema [19] - [21] , and the eye browsing path is related to user satisfaction and reading experience [22] . In terms of information customization and subsequent web accessibility specifications, it is not only the disabled who need specially designed web pages [23] ; the quality of webpage layouts should be improved continuously, so that all users can obtain valid information from webpages.
Torrente et al. [24] reported that interfaces generated by automatic calibration are fairly attractive to users. Usability problems have various effects on the user experience, and it is necessary to discuss and correct prototype interfaces continuously, so that the website has an appropriate organizational design [25] .
Rumpradit and Donnell [26] also suggest that interface designers should allow users to make choices based on individual needs, which emphasizes the importance of user control. Tuch et al. [27] used web archives to assess the visual complexity of web pages and to enhance or diminish patterns by varying the visual complexity, thereby allowing users to learn more from websites and to improve learning outcomes. Their interface usage assessment criteria includes learnability, efficiency, memorability, error, and satisfaction [28] . The System Usability Scale (SUS) is the most commonly used questionnaire to assess system usability [13] .
There is a correlation between visual aesthetics, usability, satisfaction, pleasure, and accessibility [8] , [29] . However, the influence of aesthetics on the user interface has long been neglected because of the emphasis on performance and efficiency [30] . Visual aesthetics are critical to users' evaluations of interactive web pages [31] . Aesthetically pleasing web pages enhance the credibility of websites by up to 90% [6] ; Bi et al. [32] postulated that the symmetry and arrangement of elements on web pages strongly influence their aesthetics.
Users receive first impressions of web page aesthetics very quickly, and these impressions remain stable [6] , [33] .
The factors that influence aesthetics are diverse, but ''complexity'' seems to be included in almost every theory. In Hoffmann and Krauss's study [34] , visual simplicity and richness are two important aesthetic dimensions. Tidiness and simplicity are referred to as classical aesthetic qualities, and include elements of cleanness and symmetrical design; visual richness, on the other hand, which we refer to here as visual complexity, involves the aesthetics of expression, such as creativity, originality, and the ability to break the norm [35] . Berlyne [36] pointed out that visual complexity is an important indicator of users' aesthetic preferences; most people prefer images with medium visual complexity. In response to suggestions about ''information volume'', the amount of information conveyed by websites should be moderate, allowing the eyes to be in a comfortable state without causing a visual burden. Generally speaking, acceptance is high when these rules are followed [37] ; Michailidou [38] summarized how to integrate web page elements related to visual complexity. Usability and aesthetics have a certain degree of relevance and can also influence purchasing behavior [39] .
Moshagen and Thielsch [29] analyzed aesthetic preferences for websites, which they analyzed in terms of the four dimensions of ''simplicity'', ''diversity'', ''color'' and ''humanity''. Tsai [35] included concepts of unity, similarity, clarity, balance, and symmetry in the formal principle of ''simplicity'' and beauty, similar to the proposed classical aesthetics; in contrast, the idea of ''change'' is related to the richness, novelty, and creativity of the images. Lavie and Tractinsky [40] and Tractinsky et al. [31] echo the relationship between beauty and performance, and the element of color involves the combination of colors. They also considered the configurations of specific websites, whether they conform to a theme style, etc. ''Humanization'' refers to the technology that operates on the website, and whether it meets the user's habits and needs. Fechner [41] believes that pleasure is an important consequence of aesthetics. Two formulas were proposed for aesthetics, one of which includes order, unity, and harmony; the other is complexity and diversity. Eysenck [42] used pleasure as a metric for aesthetics and predicted the aesthetic preferences of geometric shapes; Karvonen [43] suggests that ''simplicity'' can serve as a bridge between usability and aesthetics, and ''simpleness'' is considered to be one of the key principles of user-friendly systems [28] , [44] .
B. WHITE SPACE
White space is also called negative space. White space occupies a part of every page and is usually blank and unattractive. White space includes line spacing, margins on the page, paragraph spacing, and space between images, text, figures, characters, color blocks, and facilitates reading [16] , [45] . Moreover, a blank area on a page, a single color, or background with a combination of images can produce the same effect as white space. White space is not directly related to ''white background'' [46] . ''White'' is not simply a color or VOLUME 7, 2019 noncolor as it exists solely in human perception [47] . Even advertising areas could be perceived by viewers as white space [39] . White space occupying 40%-60% of a web page creates a ''feeling of neatness'' for viewers [48] .
Most studies on usability and performance of web design have focused on design elements, such as the position of key visual features, the percentage of images and texts, overall composition and layout, frames, hyperlink styles, color volume, and background colors. However, there is also a close relationship between the number of design elements and white space [8] , [39] , [48] - [52] . Furthermore, the design of web pages with different amounts of white space could influence usability and aesthetics [50] . Designers could use white space to manipulate consumers' perceived value of products or brands and create refined, high-quality, high-class images for luxury brands [45] , [53] .
C. PRIOR KNOWLEDGE
Prior knowledge refers to the vast amount of knowledge and strategies that are available in long-term memory before the learner arrives at the learning situation [54] . Individual differences due to prior knowledge have been studied by previous researchers [55] , [56] . The learner's prior knowledge affects their memory and understanding of the learning content, and computer users are like learners. Inexperienced and experienced users have different preferences [57] and users have different backgrounds that affect their usability experience [58] ; the disabled may have more specific needs, so designers should analyze the actual needs of the disabled and integrate them into their designs. This will enable disabled people to adapt to information technology [59] ; Auger et al. [12] assessed the obstacles that the disabled may face when operating mobile applications. He also provided a positive communication channel and understood the limitations of perception.
Even users from the same demographic, with the same psychographic profiles, may have different levels of understanding and varying degrees of priori knowledge [60] .
Prior knowledge may be innate or based on ideas developed by the learner during his or her own life experience or through the construction of previous concepts. Hence, prior knowledge is dynamic and may change at any time [54] . It is important to consider users' prior knowledge when optimizing their learning experience [61] .
Due to the increasing burden of information overload, excessive information supply and constant competition for short attention time have become the characteristics of our time [62] . Various information simplification methods and tools have emerged; for example, those summarizing the meaning of articles, allowing users to extract information more efficiently from excessive information, such as ''Summly'', which is an automatic content-condensing tool for web content. The Google Chrome browser has an extension called ''Readability'', which rearranges web pages and improves web browsing comfort and readability. However, more research is required on users' needs to determine how to design and optimize the amount of information and layout to meet user preferences.
Usability and aesthetics have often been discussed together in the previous literature. Hence, we focused on the two dependent variables of usability and aesthetics and selected an appropriate evaluation method. More specifically, we used the system usability scaling (SUS) tool introduced by Brooke [13] , and the aesthetics measurement principle proposed by Moshagen and Thielsch [29] . The blank space ratio is calculated using the pixel calculation program developed in this study. We merged and adjusted questions to clarify the relationship between the layout design and the users' preferences with respect to the news pages used as stimuli in this study. It is possible to ameliorate the target group's web browsing problems once we understand the users' needs.
III. METHOD AND MATERIALS
Samples were selected from the top ten news web pages across the world [63] - [65] , and also from the top ten news web pages of Taiwan [66] . The logo of the news website is reserved to keep the original news pages, although it may affect user perception. The participants evaluate the news pages in terms of usability and aesthetics. Samples can be found in the appendix.
A. PARTICIPANTS
We recruited 249 respondents for sampling, whom we separated into four age groups; the data are summarized in TABLE 1.
The participants are required to satisfy the following conditions. (1) Their vision is at least 0.8 after correction, without color blindness or visual impairment. (2) They should have prior experience of using a computer. Education, occupation, and computer usage time may influence web page users' experience, so these factors are also included as independent variables.
B. EXPERIMENTAL METHOD AND EQUIPMENT
We used a within-subject design and each participant rate all 20 news web pages. There are four steps to the study, mentioned as following:
(1) The collection and analysis of 20 news web pages.
(2) Designing the questionnaire on usability and aesthetics. (3) Participants browsed the sample web pages and completed the questionnaire survey.
(4) Data analysis of the results of the survey. Each participant take approximately thirty minutes to complete the experiment. News web pages with various amounts of white space are displayed on the mobile screen while the participants read and respond to items on the questionnaire. Before the experiment, we explained our purpose and experimental method to the participants. The participants respond to a randomized controlled questionnaire to avoid the order effect. Furthermore, we included open-ended questions on inclination toward different kinds of news web pages. There was no time limitation and the participants could complete the task at their own pace, without stress or visual fatigue.
C. EXPERIMENTAL VARIABLES AND SAMPLE DESIGN
The independent variables in this experiment were age, gender, education, occupation, news accessing source, one-day network usage time, computer usage history, and the amount of white space. The dependent variables were assessed in Q1, ''I think that I would like to use this system frequently,'' reproduced from SUS [13] , representing usability, and Q2, ''Everything goes together on these web pages,'' from VisAWI [29] , representing aesthetics. We took these two statements as questionnaire questions. The design of the questionnaire was based on a five-point Likert scale, where the lowest score was one and the highest was five. One sample corresponded to two questionnaire items, and 20 samples corresponded to a total of 40 questions. Furthermore, the questionnaire was designed to avoid being too complicated and lengthy, which reduces the reliability and validity of the questionnaire.
The program for calculating the amount of white space was written in Java, and the percentage was rounded to a whole number. We included four levels 50%, 70%, 80%, and 90%. We calculated the amount of white space by detecting the color of each pixel on the web page. When the pixel was white, the total number of white pixels was incremented. The amount of white space in each sample number is shown in appendix TABLE 6.
To control the experimental variables, we deleted the main photos from the news content and compared the webpages in terms of the word content. Hence, the various media news pages were assessed based on the same benchmark. Based on the sampling order, we excluded the Sanli News web page because it had too many pictures, which could have affected the comparison results. The news web pages are shown in the appendix.
IV. ANALYSIS OF RESULTS
The experimental data collected from this study were statistically analyzed using SPSS version 22.0 for Windows. We compared the respective scores of the two questions. Q1, ''I think that I would like to use this system frequently,'' and Q2, ''Everything goes together on these web pages.'' All of the results passed Box's M and Levene's test of homogeneity. We explored the respondents' responses to the 20 news web page samples with different amounts of white space, with respect to demographic data on gender, age, education, occupation, news reading habits, one-day network usage time, computer usage history, and computer usage frequency. We used descriptive statistics such as the Scheffé test, and analysis of variance (ANOVA) to compare the data. The results obtained from the questionnaire indicated that there were no significant differences between the interaction effects of gender, one-day network usage time, and computer usage frequency.
A. RELIABILITY TEST
According to reliability analysis, the value of alpha if an item was deleted from the 40 questions was more than 0.9, confirming the reliability of the study.
B. PAIRED SAMPLE T-TEST
According to a paired sample T-Test, there were significant differences between the answers to the two questions: Q1, ''I think that I would like to use this system frequently,'' and Q2, ''Everything goes together on these web pages scores.'' (t(4979) = −12.506, p < 0.000). On average, the Q2 scores were 0.18 points higher than the Q1 scores (95% CI [−.201, −.146]).
C. AGE AND WHITE SPACE
According to two-way ANOVA, there were significant differences among ages and white space shown in TABLE 2. It revealed that there existed no significant difference in the interaction effect among the variables of age groups and white space categories (F = 0.437, P = 0.916>0.05 and F = 0.574, P = 0.820>0.05). Only the main effect of age groups Q1 showed significant difference (F = 6.970, P = 0.000<0.05) and Q2 (F = 2.980, P = 0.030<0.05). After the Scheffé test, it was determined that the overall score of 31-45 years old (M = 2.99, SD = 1.126) was higher than 15-30 years old (M = 2.74, SD = 1.136), 46-60 years old (M = 2.82, SD = 1.094) and more than 61 years old (M = 2.69, SD = 1.125) on Q1, as is shown in FIGURE 1. It showed that users of 31-45 years old scored higher than others and graded 50% and 90% white space web pages lower VOLUME 7, 2019 FIGURE 1. The two-way ANOVA of Q1. score. It was determined that the overall score of 31-45 years old (M = 3.10, SD = 1.040) was higher than that of more than 61 years old (M = 2.92, SD = 0.965) on Q2, as is shown in FIGURE 2. It showed that users of 31-45 years old and more than 61 years old were definitely two different groups. They didn't like the web pages with too much white space.
D. EDUCATION
According to one-way ANOVA, there were two significant differences among the twenty samples. There were main effect on Q1 ''I think that I would like to use this system frequently'' of sample 7 (F = 3.967, p = 0.020 < 0.05) and sample 9 (F = 5.643, p = 0.004 < 0.05). After the Scheffé test, it was determined that the overall score of master/PhD (M = 2.93, SD = 1.189) was higher than that of senior high school/vocational senior high school (M = 2.35, SD = 1.193) on Sample 7, as is shown in FIGURE 3. It was determined that the overall score of master/PhD (M = 3.11, SD = 1.056) was higher than that of senior high school/vocational senior high school (M = 2.47, SD = 1.241) and bachelor (M = 2.59, SD = 1.063) on Sample 9, as is shown in There were main effect on Q2 ''everything goes together on these web pages'' of sample 9 (F = 4.051, p = 0.019 < 0.05) and sample 10 (F = 4.007, p = 0.019 < 0.05). After the Scheffé test, it was determined that the overall score of master/PhD (M = 3.16, SD =.987) was higher than that of high school/vocational high school (M = 2.58, SD = 1.139) on Sample 9, as is shown in FIGURE 5. It was determined that the overall score of master/PhD (M = 3.32, SD = 1.029) was higher than that of high school/vocational high school (M = 2.72, SD = 1.076) on Sample 10, as is shown in FIGURE 6. It showed that users with the higher educational level would feel that everything goes together on these web pages on sample 9 and 10.
E. OCCUPATION
According to one-way ANOVA, there were nine significant differences among the twenty samples. There were main 57288 VOLUME 7, 2019 effects on Q1 ''I think that I would like to use this system frequently'' of sample 1 (F = 2.612, p = 0.003 < 0.05), sample 3 (F = 2.916, p = 0.001 < 0.05), sample 6 (F = 2.198, p = 0.012 < 0.05), sample 9 (F = 2.079, p = 0.019 < 0.05), According to one-way ANOVA, there were seven significant differences among the twenty samples. There were main effect on Q2 ''everything goes together on these web pages'' of sample 4 (F = 2.873, p = 0.001 < 0.05), sample 5 (F = 1.886, p = 0.037 < 0.05), sample 11 (F = 2.241, p = 0.011 < 0.05), sample 13 (F = 2.081, p = 0.019 < 0.05), sample 14 (F = 1.931, p = 0.032 < 0.05), sample 15 (F = 2.345, p = 0.007 < 0.05), and sample 19 (F = 1.986, p = 0.026< 0.05). The data can be found in the appendix TABLE 7.
According to two-way ANOVA, it is revealed that there existed a significant difference in the interaction effect among the education and occupation. The effect on Q1 ''I think that I would like to use this system frequently'' of sample 13 (F = 1.797, p = 0.025 < 0.05) showed significant difference, as is shown in FIGURE 7. To sum up, the influence and the preference between occupations and education degrees could be seen in FIGURE 7.
F. NEWS READING HABITS
According to one-way ANOVA, there were two significant differences among the twenty samples. There were main effects on Q1 ''I think that I would like to use this system frequently'' of sample 3 (F = 3.000, p = 0.012 < 0.05) and sample 6 (F =2.712, p = 0.021 < 0.05).
According to one-way ANOVA, there were two significant differences among the twenty samples. There were main effect on Q2 ''everything goes together on these web pages'' of sample 6 (F = 3.219, p = 0.008 < 0.05) and sample 8 (F = 3.584, p = 0.004 < 0.05). After the Scheffé test, it was determined that the overall score of newspapers and internet (M = 3.67, SD = 1.038) was higher than that of internet and others (M = 2.42, SD = 1.311) on Sample 6, as is shown in FIGURE 8. It was determined that the overall score of newspapers and internet (M = 3.44, SD = 1.155) was higher than that of others (M = 2.29, SD = 0.726) on Sample 8, as is shown in FIGURE 9.The participants who used to get news from newspapers and internet feel everything goes together on these web pages on sample 6 and 8. The data can be found in the TABLE 3.
G. ONE-DAY NETWORK USAGE TIME
According to one-way ANOVA, there was a significant difference among the twenty samples. The main effect on Q2 ''everything goes together on these web pages'' of sample 20 (F = 2.855, p = 0.038 < 0.05). After the Scheffé test, it was determined that the overall score of more than12 hours (M = 3.90, SD = 0.831) was higher than that of 6-12 hours (M = 3.17, SD = 0.863) on sample 20, as is shown in FIGURE 10 . The data can be found in the TABLE 4. The participants who have more than 20 hours one-day network usage time graded the highest score on the sample 20, and the participants who have 6-12 hours one-day network usage time graded the lowest score. 
H. THE COMPUTER USAGE HISTORY
According to one-way ANOVA, there were two significant differences among the twenty samples. There were main effect on Q1 ''I think that I would like to use this system frequently'' of sample 11 (F = 3.322, p = 0.020 < 0.05) and 57290 VOLUME 7, 2019 FIGURE 11. The one-way ANOVA of the computer usage history on sample on sample11. sample 14 (F = 2.708, p = 0.046 < 0.05). After the Scheffé test, it was determined that the overall score of more than 5 years (M = 3.34, SD = 1.056) was higher than that of under 1 year (M = 2.14, SD = 0.900) on Sample 11, as is shown in FIGURE 11 . Participants who have the experience of longer computer usage time graded higher score on sample 11 Taiwan Yahoo News. The data can be found in the TABLE 5.
According to one-way ANOVA, there were six significant differences among the twenty samples. There were main effect on Q2 ''everything goes together on these web pages'' of sample 3 (F = 3.578, p = 0.015 < 0.05), sample 4 (F = 2.674, p = 0.048 < 0.05), sample 8 (F = 4.112, p = 0.007 < 0.05), sample 9 (F = 2.873, p = 0.037 < 0.05), sample 11 (F = 3.409, p = 0.018 < 0.05) and sample 15 (F = 4.595, p = 0.004 < 0.05). After the Scheffé test, it was determined that the overall score of more than 5 years (M = 3.11, SD = 1.080) was higher than that of under 1 year (M = 1.86, SD = 0.690) on sample 3, as is shown in FIGURE 12. It was determined that the overall score of more than more than 5 years (M = 3.00, SD = 1.015) was higher than that of under 1 year (M = 1.86, SD = 1.215) on sample 8, as is shown in FIGURE 13 . The data can be found in the appendix TABLE 8. 
V. DISCUSSION
After the participants completed the questionnaire, we asked them open-ended questions. There were seven categories, including simplicity/complexity, advertisements, visual design, need for more pictures, habits, the quality of the news content and special needs for the elderly.
The first thing that most users mentioned was simplicity, including requirements for clear layouts, clearness of titles or options, more space between words, readability, ease of web page browsing, pages that can be read easily, and accessibility. The users did not like messiness, complexity, pages full of words, too many words, unclear layouts, or pages that looked like flyers. Simplicity was the main factor influencing most users' attitudes to specific pages, which confirms how important principles of simplicity are to usability and aesthetics.
The second category, advertisements, was also an important issue for many users. Some users could tolerate advertisements, viewing them as items that have to exist, but some could not. Some of the issues raised are as follows: advertising should be arranged on the webpage so that it does not affect the layout; ability to minimize advertisements and pop-up columns desirable; the proportion of advertisements covering pages should not be too large; full-page advertisements are unacceptable; pages that include advertisements at the side are the most undesirable; simple dislike of advertisements; advertisements are too conspicuous; advertisement screen overlaps with the main text; content and layout should be clear and simple, with no floating advertisements; advertisements disguised as news links on the right-hand side of the webpage are unpopular; and, avoidance of advertisements that are too distracting. It is acceptable to place advertisements on the right-hand side of a page, with a few links. Advertisements are necessary for websites to operate, but they always interfere with the reading experience. Hence, there is always a conflict between usability and revenue.
The third category was visual design. Some of the points raised intersect with the first category -simplicity; for example, larger spacing between words, obvious headlines that are convenient for selection, the type of page should be obvious, pages should be simple and easy to understand, it should be simple to operate the interface, color-coded paragraphs with key points highlighted are more attractive, pictures should be colorful and vivid, and monotony is unacceptable. Articles should be centered, and easy to read, related articles can be listed to the side. Readers prefer organized columns, well-organized paragraphs, and pages should be vivid, with options that are easy to find. All of the above are design elements and should be taken into account by web designers. These points are relatively easy to address, but it is the goal of all designers to make designs that are suitable for different ethnic groups.
The fourth category concerns the need for more pictures. Most viewers prefer pictures to text. This is an indisputable fact. If a page is all text with no pictures, it will be considered boring. Thumbnail design facilitates information processing better than progressive and list-view designs [3] . Therefore, we collected the following responses: more pictures; text accompanied by pictures is better than plain text; when there are photos or moving images with text, they should be directly related to the key points; the images should be larger than the text; the pictures and texts should coexist; and smaller pictures are more attractive. However, the scope of this study was not to discuss how descriptive the text and pictures should be; therefore, when processing samples, we deleted the pictures from the main content, leaving only the text. This enabled us to calculate whitespace from the same benchmark.
The fifth category was that of user habits. Users are familiar with their own habits, fixed news media, reading styles, layouts, etc., and some habits are derived from the initial setup of the system. For example, most of the users' homepages are Yahoo portals. Therefore, Yahoo News has become the most popular media for some people; or it could also be a new mobile device's built-in news browsing pipeline. Habits develop gradually, so some users will gradually become unaccustomed to new types of webpages. However, viewers may say that new center-oriented designs are ''not easy'' and that they are ''not accustomed to'' them.
The sixth category related to the quality of the news content, which is beyond the scope of this study, but must be discussed. The main concern of news media users is the truth of the news. The news media are acceptable as long as they are neutral. Therefore, in the open-ended question posted after the questionnaire, the users reported that sometimes the online news is over-rendered, which leads to distortion, and some news reports were not informative enough. There are even users who think that Yahoo's news presents too many specific opinions, and that it ignores certain events, exaggerates, and has no credibility. Information should be easy to understand and easy to navigate. One should know what the news is about at a glance; usability and aesthetics are the second priority. There were no significant differences between the rankings of the 20 Chinese and English online news sample rankings collected in this study and the whiteness rankings. The inference is that the content of contentoriented webpages is of high importance. News webpages are examples of such pages, where the user mainly focuses on news information and the quality of the news, not the design of the web page [2] .
In response to the advent of computer used by the older generation, the demand of this group have gradually started to be taken seriously. The seventh category is about the special needs of the elderly. The font size is always the primary concern of elderly users. When there are too many words, or the words are too small or too dense, it is easy to feel tired when reading. Tiredness makes older people reluctant to continue reading.
VI. CONCLUSION
In this study, we developed a method to evaluate user experiences and preference data, and enable designers to apply these variables to their designs. In addition to age and whiteness ratio, the most influential user variable is that of user experience, which is accumulated over years of work and education. Computer experience, news reading habits, one-day network usage times, and computer usage history will also affect user preferences.
Although the trends in age and preference are obvious, the overall scores of Q1 and Q2 are not related to the rankings of the online news pages. This may be because users' interest in news pages is mainly focused on news content, while we focused on layout preferences. The samples used in this study all have basic layouts, so the user rating cannot reflect the real world rankings of the news pages.
In response to the advent of AI machine learning, we tried using more variables to evaluate user preferences, such as usability and aesthetics, to accelerate or even automate design. It may also be possible to apply automatic correction to user interfaces; Torrente et al. [24] optimized systems and provided feedback on how to improve user confidence and reduce the learning curve. In future research, we will continue to explore how different white-weighted areas affect users psychologically, and whether they induce fatigue. Furthermore, the tolerance and threshold for advertising will also be an interesting and valuable direction for further study. (CUST) . Her main research interests include human-computer interaction, usability and user experiences, and user-centered design. Her cross-disciplinary research interests involve user interface design, design methods, and visual design. VOLUME 7, 2019 
